Introduction
Several experimental observations demonstrating the existence of zonal flows (both the near zero low frequency zonal flow and the oscillatory flows termed geodesic acoustic mode) have 
Experimental set-up
Experiments were carried out in the TJ-II stellarator in Electron Cyclotron Resonance Heated (ECRH) plasmas (P ECRH ≤ 400 kW, B T = 1 T, <R> = 1.5 m, <a> ≤ 0.22 m, ι(a)/2π ≈ 1.5 -1.9) and in pure Neutral Beam Injection (NBI) heated plasmas (P NBI port through ≈ 450 kW).
Different plasma parameters were simultaneously measured at two different toroidal locations using two multi-Langmuir probes. The results reported here were made possible by the use of a rake probe (figure 1) installed on a fast reciprocating drive at the top of the plasma. The rake probe consists of twelve Langmuir probes (R1 to R12) radially separated 3 mm together with three poloidally separated tips at the rake probe front that allow the determination of the cross-field fluctuations induced particle flux, 
Experimental results
A series of NBI heated discharges has been performed with the Probe 2 fixed at ρ = r/a ≈ 0.87 and the rake probe moved on a shot-to-shot basis from the scrape-off layer (SOL) to the edge plasma. have been compared and results are illustrated in figure 3 . The radial correlation length (e-folding length) at different frequencies can be roughly estimated from the data presented in figure 3 . In the SOL, the radial coherence is dominated by low frequencies (f < 40 kHz) that have a long radial correlation length (> 1 cm), while the high frequencies have a much shorter correlation length (< 6 mm). In the edge plasma, both the magnitude of the radial coherence and the radial correlation length show a weaker frequency dependence. When moving from the SOL to the edge plasma, the radial coherence is observed to decrease at low frequencies (< 20 kHz), particularly for ∆r = 6 and 9 mm, increasing slightly above that frequency. From the data presented in figure 3 we conclude that the correlation length of the large scale fluctuations is similar to that of the ambient turbulence.
On TJ-II the cross-field turbulent particle transport has been estimated using the rake probe data. To better understand the effect of ZFs on transport, the frequency resolved coherence, cross-phase between I sat and V f fluctuations and turbulent particle flux measured at two radial location, edge plasma (ρ ≈ 0.89) and SOL (ρ ≈ 1.05), have been compared (see figure 4) . 
Summary
The fluctuations in the TJ-II boundary plasma have been investigated using two probe systems that allow the simultaneous measurement of the long-distance correlation in the toroidal direction as well as the radial structure of the fluctuations with high temporal resolution. ZF-like fluctuations have been identified in the TJ-II edge plasma and their properties investigated. Experimental evidence is presented that both the radial correlation and the turbulent particle transport are reduced in the region dominated by zonal flows.
Furthermore, it was shown that the measured ZF-like fluctuations have a short radial correlation length comparable to that of the ambient turbulence. 
